Galactic
Nuclei ( shows no spectral evidence for X-ray absorption. The weak X-ray emission may result from very strong absorption of a partially covered source, or this AGN may be intrinsically X-ray weak. PG 2112+059 is a Broad Absorption Line (BAL) QSO, and we find it to have the highest X-ray flux known of this class.
It shows a typical power-law X-ray continuum above 3 keV; this is the first direct evidence that BAL QSOs indeed have normal X-ray continua underlying their intrinsic absorption. Finally, marked variability between the ROSAT and Introduction
The canonical, blue X-ray loud AGN have received much attention though there are other numerically significant AGN populations (e.g., Elvis 1992 ).
Here we study one of the 'minority' populations: UV-excess AGN (U -B _< -0.44) with weak X-ray emission.
X-ray weak AGN were first noted in Einstein data (e.g., Elvis & Fabbiano 1984; . ROSAT extended these studies and identified a significant population of type 1 AGN notably faint in the soft X-ray band (0.1-2.0 keV) relative to their optical fluxes (e.g., Laor et al. 1997) . Although not as strong as the radio-loud/radio-quiet dichotomy (e.g., Kellermann et al. 1989) , soft X-ray weakness is quite a strong effect. The Laor et al.
(1997) soft X-ray weak (SXW) AGN lie at least an order of magnitude below the mean of the X-ray to optical flux ratio for the Palomar Green (PG) AGN sample (Schmidt & Green 1983 ). Possible explanations for this distinct trait are intrinsic X-ray absorption, inherently different spectral energy distributions, and variability of the X-ray and/or optical fluxes.
Only significant optical variability has been disallowed by optical monitoring (e.g., Giveon et al. 1999) . SXW AGN have yet to be systematically investigated with X-ray spectroscopy in order to determine the cause for their faintness. Brandt, Laor & Wills (2000; hereafter BLW) have identified and studied the SXW AGN population in the Boroson & Green (1992; hereafter BG92) sample of all PG QSOs with z < 0.5. Specifically, they took SXW AGN to be those with the optical to X-ray spectral index, aox _< -2.1 In soft X-rays, these sources are 10-30 times fainter relative to 1aox is the slope of a power law defined by the flux densities at rest-frame 3000 ,/t and 2 keV. A large negative value_of aox indicates weak X-ray emission. The mean value for radio-quiet AGN is _-, -1.48 (e.g., Laor et al. 1997 ) with a typical range from -1.7 to -1.3 (e.g., BLW).. Other authors prefer a_×, the slope of a power law between the flux densities at rest-frame 2500/_ and 2 keV. For a slope of au between 2500 and 3000 _, a_x=l.03ao×-0.03_u (BLW) their optical fluxes than most AGN. This effect is much more extreme than any possible luminosity dependence of aox (e.g., Green et al. 1995) . For example, even the most luminous objects in Green et al. (1995) have aox _> -1.7.
BLW demonstrated a strong correlation between aox and the equivalent width (EW) of intrinsic C Iv absorption, suggestive of a physical link between soft X-ray weakness and UV absorption. Intrinsic X-ray absorption does depress soft X-ray flux; however, the underlying X-ray power-law continuum will recover in the harder 2-10 keV band if 3_ _<5 × 1023 cm -2. et al. 1990 ).
The structure in the polarization and C IV absorption has been studied in detail by Smith et al. (1997 (Gotthelf 1996) . The spectra resulting from these observations were extracted with XSELECT, a program in the FTOOLS package, following the general procedures described in Brandt et al. (1997b) . We have used Revision 2 data (Pier 1997 ) and adopted the standard Revision 2 screening criteria.
In Table 2 and the spectra below are filtered in energy from 0.6-9.5/0.9-9.5 keV in the SIS/GIS detectors in order to eliminate poorly calibrated channels. Fluxes in the 0.5-2.0 keV and 2.0-10.0 keV bands are calculated from the best-fitting models with the SIS0 normalization (see Table 2 ). Unless otherwise noted,
we used the rest-frame 3000 ,_ continuum flux densities from Neugebauer et al. (1987) and the rest-frame 2 keV flux densities from the best-fitting SIS0 model to calculate aox. and GIS3 for analysis with the X-ray spectral analysis tool XSPEC (Arnaud 1996) . There
were not enough counts in the SIS1 detector to warrant spectral analysis. The background spectrum for SIS0 was extracted from a region on the CCD free from point source contamination, while that for GIS3 was extracted from blank-sky background files as detailed in Ikebe et al. (1995) in order to mitigate vignetting effects.
The spectra were first fit with a power law with fixed Galactic absorption. The fit was statistically acceptable, and the resulting photon index, 1" _ 2 (see Table 3 ), is consistent with those typically observed in radio-quiet type 1 AGN, F = 1.5-2.5 (Brandt et al. 1997a; Reeves & Turner 2000) . However, PG 1011-040 has an extremely low 2-10 keV X-ray luminosity, L2-10, of 1041's erg s -1. In order to determine if X-ray absorption is the cause of the weakness of PG 1011-040 in soft X-rays, we examined the spectrum for any indications of absorption. If the intrinsic neutral column density were < 1023 cm -2, then the X-ray spectrum would start to recover to the level of the incident power law by ,-_ 3-5 keV. Such a recovery is not evident in the spectrum, and thus we do not see evidence for absorption of this magnitude (see Figure  3 ). We fit several models to try to characterize the absorbing gas. The details of each fit are listed in Table 3 . Briefly, intrinsic absorption by neutral gas with column density 1.1 x 1022 cm -2 was preferable at the > 99% confidence level to a straight power law with only Galactic absorption according to the F-test (Ax2 = -40.6).
In addition, adding neutral intrinsic absorption resulted in a photon index of F = 11._,°7+°26,_0.23 which is consistent with F for the fit to the data above 3 keV in the rest frame (see Figure  7) . Fitting the data with a warm absorber or a partial covering model also yielded acceptable fits to the data; however, the fits were not statistically significant improvements over that with a neutral absorber (see Table 3 ). An iron Ka line is not detected; we can set an upper limit on the EW of a narrow line from 6.4-6.97 keV of < 210 eV.
PG 2112+059 is a luminous X-ray source with L1-2 _ 1043_ and L2-10 _ 1044.6 erg s -1, and so any possible starburst X-ray contribution would negligibly influence our spectral fitting. (Mathur et al. 2000) and PG 1700+518 (Gallagher et al. 1999) , and it may be that this lower column density is related to the relatively shallow BAL troughs of this object (see Figure  1 ). Since the strongest signatures of X-ray absorption are edges at fairly low energies (< 2 keV), the characteristics of the X-ray absorbing gas are most readily studied in low-redshift objects where rest-frame photons below ,,_ 2 keV can still be detected with available X-ray instruments. With its high X-ray luminosity, L1-2 _ 1043_ erg s -1 (absorption-corrected L1-2 _ 1044.2 erg s -1) and L2-10 _ 1044.6 erg s-1, PG 2112+059 is unlikely to suffer significant contamination by a nuclear starburst as the most X-ray luminous starburst galaxy known is more than 200 times fainter (Moran et al. 1999 The three AGN in this study and PG 1411+442 are ideal targets for higher throughput X-ray spectroscopy and additional UV observations. The most compelling issues to address remain the nature of the relationship between the X-ray and UV absorbers and the dynamics of the X-ray absorbing gas. Since the bulk of the gas in the inner regions may be most readily observable in X-rays, it is essential to measure the velocity of this gas to determine the mass-outflow rates of AGN.
X-ray and UV Variability
The we have direct evidence for variability in X-ray flux which translates into horizontal motion in the BLW" C IV absorption EW versus aox plot (see Figure  9) . 
